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We, The Wellcome Foundation 
Limited, a British Company of 183 — 193 
Euston Road, London, N.W.I, do hereby 
declare the invention for which we pray that 
a patent may be granted to us and the method 
by which it is to be performed to be par- 
ticularly described in and by the following 
statement: — 

The present invention relates to quaternary 
anmionium compounds, to the preparation 
thereof and to pharmaceutical compositions 
thereof. 

It has been found that quaternary 
anmionium compounds containing a cation 
of formula (I) effectively decrease infestations 
of nematodes, for example of Syphada obve^ 
lata, Aspiculuris tetraptera, or Trichuris 
muris in mice, of Toxocari cati in cats, of 
Toxocara canis, Trichuris vulpis, or AncylO' 
stoma caninum in dogs, or of Ascaridia galU 
in chickens, or kill Ascaris lumbricoides horn 
pig in vitro. 

R.W.CH2.CH2,NXY.CH2.L (I) 

In formula (I) and subsequent formulae: 

R is a phenyl ring substituted in the meta 
or para position with a halogen atom or an 
alkyl, alkoxy, hydroxy, formyl, acetyl, alkoxy- 
carbonyl, amino, acetamido, cyano, or nitro 
group, when L is a phenyl ring optionally 
substimted in the ortho^ meta, or para posi- 
tion with a halogen atom or an alkyl, alkoxy> 
cyano, or nitro group, or when L is a thienyi 
or furyl group optionally substituted in the 
5- position with a halogen atom or a nitro 
groua;.'or.>> . 
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oundSy the preparation thereof 
Compositions thereof 

R is a phenyl ring optionally substituted in 
the orUio position with a halogen atom or an 
alkyl, alkoxy, hydroxy, formyl, acetyl, alkoxy- 
carbonyl, amino, acetamido, cyano, or nitro 
group, when L is a phenyl ring substituted in 40 
tiie meta or para position with a halogen 
atom or an alkyl, alkoxy, cyano, or nitro 
group; 

W is a straight saturated chain which con- 
tains 1 to 3 non-adjacent oxygen atoms and 45 
0 to 16 carbon atoms; and 

X and Y axe the same or different and each 
is an alkyl or allyl group, or XY is a tetra- 
methylene, pentame^ylene, or 3 - oxapenta- 
methylene group (that is, the group NXY is 50 
a pyrrolidino, piperidino^ or morpholino 
group). 

In the above definitions of R, M, X, and 
Y, "alkyl," "alkoxy," and « alkoxycarbonyl " 
denote respectively saturated hydrocarbon, 55 
ether, and ester groups containing from one 
to four carbon atoms. 

The anion associated with the cation of 
formula (I) may be the anion equivalent of 
any pharmaceutically acceptable acid, for ex- 60 
ample a chloride, bromide, iodide, sulphate, 
or methylsulphate anion. 

It will be seen that the chain 
— W.CH2.CH2— 
is one of the following groups: 65 

— 0--(CH2)a— 

— (CHo)b— O— (CHOd— 

— O— (CH2)d— O— (CHo),_ 

— (CH2),— O— (CH,)^— (CH,)n-« 

— O— (aio)i— O— (CHOj— O— (CHa),^— 70 

— (CH2),— O— <CH8)m— O^CHa)a 

— O— (CHs)o— 
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wherein a, b, c, dy /, gi h, i /j I, m, n, 
and o are integers; a, c, ^, and are 
each at least 2j and a, or the sum of b and Cy 
or the sum of d and or the sum of / and g 

5 and or the sum of / and ; and or the sum 
of I and m and n and a is not more than 18. 
For example, — ^W.CHa.Caag — may be a 
3 - oxatrimethylene, 8 - oxaoctamethylen^ 6- 
oxadecamethylene, 3>5 - dioxapentamediylene, 

10 7,9 - dioxanonamethylene, 5,8 - dioxadeca- 
methylene, 8,11 - dioxatridecamethylene, 
3,5,7 - trioxaheptamediylene, 4,7,10 - tri- 
oxadecamethylene, 3,5,7 - trioxaoctamelhyl- 
ene, or 6,9,13 - trioxapentadecamethyiene 

15 group. 

TST - 5 - p - Chlorophenoxy - 3 - oxapentyl- 
N ^ p - chlorobenzyl - N^N - dimethylam- 
monium sulphate and AT - p - t - butylphen- 
oxyethoxyethyl - 7/ - benzyl - N,N - di- 

20 methylammonium hydroxide have been 
named but in no way described; N - benzyl- 
N ^ 5 ' p - methylphenoxy - 3 - oxapentyl- 
- dimethylammonium - h - dodecyl- 
oxyacetate, N - benzyl - NjN - diethyl - AT- 

25 2 - w - methoxyphenoxyethylammonium 
chloride, and N - benzyl - - diethyl - N- 
2 - m - t - butoxyphenoxyethylammonium 
chloride have been described in the literature, 
. . but no anthelmintic activity has hitherto been 

SO^^'descHbedfor these compounds. 

Thepfereilt~inventioB-.il one aspect pro- 
vides the quaternary ammbloxmn- compounds 
containing a cation of formula (I), in so far 
as they are novel. 

35 The preferred compounds for effectively 
decreasing infestations of Syphada obvelata 
or Aspiculuns tetrapfera in mice contain a 
cation of formula (I) wherein R is a pom- 
bromophenyl ring, or R is a pflra-dSoro- 

40 phenyl ring and W contains only one oxygen 
atom; and those for effectively decreasing in- 
festations of Trichuris muris in mice contain 
a cation of formula (I) wherein R is a pcaror- 
nitrophenyl ring. The preferred compounds 

45 for killing Ascaris lumbricoides in vitro con- 
tain an N - p - nitrobenzyl - iST - 2 - p- 
nitrophenoxyethylpyrrolidinium or AT - p- 
chlorobenzyl - TST - 2 - p - chlorophenoxy- 
ethylpyrrolidinium cation. 

50 The chain W preferably contains only one 
oxygen atom and not more than 8 carbon 
atoms. 

The preferred salts containing a cation of 
formula (I) are tiiose which are sparingly 

55 soluble in water, for example less than 2.0% 
w/v at 20° C. The anthelmintic activity of 
the cation is retained whilst the toxic effects 
on the host are much reduced. Particularly 
useful salts are those having a borofLuoride, 

60 perchlorate, laurylsulphate, dodecylbenzene- 
sulphonate, p - toluene sulphonate, p-chloro- 
benzenesulphonate, p ^ bromobenzene- 
sulphonate, p - acylamidobenzenesulphonate, 
2S7^-acylated amino-acid carboxylate, diphenyl- 

65 4-sulphonate, naphthalene - 1 - stdphonate, 



naphthalene - 2 - sulphonate, naphthalene- 
1,5 - disulphonate, naphthalene - 2,7 - di- 
sulphonate, 1 - naphthol - 3,6 - disulphonate, 
2 - naphthol - 3,6 - disulphonate, 1 - naphtfao- 
ate, 2 - naphthoate, 2 - hydroxy - 3 - naphtho- 70 
ate, 4,4^ - dihydroxydiphenylmethane - 3,3^- 
dicarboxylate, 2,2^ - dihydroxy - 1,1^ - di- 
naphthylinethane - 3,3^ - dicarboxylate, piper- 
azine - 1,4 - bis - carbodithioate, 4,4^ - di- 
aminostilbene - 2,2^ - disulphonate, or phen- 75 
ate, such as 2,4,5 - tcichlorophenate, anion 
equivalent. 

The compoimds containing a cation of 
formula (I) may be prepared by any known 
method for a quatemising reaction, for instance 80 
by the reaction of a tertiary amine containing 
aO but one of the groups desired in the 
quaternary ammonium compound with a re- 
active ester of the hydroxy derivative of the 
group it is desired to introduce. 85 

For example, the compounds may be pre- 
pared by the quatemisation of a tertiary amine 
of formula R.W.CH2.CH2.NXy witib a re- 
active benzyl-, furfuryl-, or thenyl- ester or of 
a tertiary amine of formula XYN.CH2X with 90 
a reactive R.W.CH2.CH2 — ester. In these 
and subsequent reactions, Z is the reactive 
ester group mentioned abiyve and piay be, for 
example, a chloride, bromide, or iodide, or a 
sulphonic ester group, — O.SOaE, wherein E 
is a substituted or imsubstituted hydrocarbon 
such as a p-tolyl group. Both reactions may 
conveniently be e&cted in a solvent, for ex- 
ample propan - 2 - ol or acetone. The former 
reaction proceeds readily. The reaction mix- 100 
ture of the latter however, requires heating 
for a prolonged period; it may be effected 
by heating the compounds of formulae 
R.W.CH2.CH2.Z and XYN.CH2.L together 
without the presence of a solvent 105 

Another example, applicable to compounds 
wherein X and Y are both aliphatic groups, 
is the quatemisation of a tertiary amine of 
formula R.W.CH2.CH2.NX.CH2X with an 
allcylating agent of formula YZ. If X and Y 110 
are the same, the compounds may also be 
prepared by the reaction of a secondary amine 
of formula R.W.CH2.CH2.NH.CH2.L witii 
two equivalents of an alkylating agent of 
formula YZ, in the presence of an add bind- 115 
ing agent, for example an alkaline salt such 
as sodium or potassium carbonate; this re- 
action proceeds with the intermediate forma- 
tion of the tertiary amine of formula 

R.W.CH2.CH22srX.CH2X, 120 
and therefore amounts to the simultaneous 
formation of this amine and its quatemisa- 
tion. As specific examples of alkylating 
agents which may be used in these reactions, 
methyl iodide, dimethyl sulphate, methyl p- 125 
toluenesulphonate, ethyl iodide, aiid ethyl p- 
toluenesulphonate may be mentioned. In 
practice, it is generally preferable to use 
rather more than the theoretically required 
amotmt of the alkylating agent to obtain a 130 
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good yield of the desired product. Both le- 
actions may be effected in a solvent^ for ex- 
ample, acetone or methanol. 
The compounds wherein NXY is a pyrro- 

5 lidino, piperidino or morpholino group may 
also be prepared by an internal quatemisation 
of a tertiary amine of formula 

R.W.CH2.CH2.N [XY^] .CH2L, 
wherein — XYZ is a tetramethylene, penta- 

10 methylene or 3 - oxapentameAylene group 
respectively, carrying the ester group Z term- 
inally. This amine may be prepaid, as tiie 
salt, by the reaction of the correspondmg 
hydroxy compound (wherein tlie hydroxy 

15 group is terminally attached to XT) of 
formula KW.CHn.CHa.NCXY.OH] .CHo.L 
with a halogenating agent, for example with 
thionyl chloride, hydrobromic acid, or hydri- 
odic add, or with a sulphonyl chloride such 

20 as ^toluenesulphonyl chloride. The salt is 
converted into the free amine base and the 
internal quatemisation is effected by heat- 
ing this base either alone, or in a solvent, sudi 
as isobutanol or a inixture of benzene and 

25 ethanol, the rate of reaction varying with the 
nature of Z. 

The compounds wherein NXY is a pyrro- 
lidine, piperidino, or morpholino group may 
also be prepared by the reaction of a second- 

30 ary anune of formula 

R.W.CH2.CHC.NH.CH3.L 
with an a,w-disubstituted-butane, -pentane, or 
-3~oxapentane, of formula Z,XY.Z. As specific 
examples, 1,4 - dibromobutane, 1,4 - di- 

35 chlorobutane, 1,4 - dimethylsulphonyloxy- 
butane, 1,4 - di - p - toluenesulphonyloxy- 
butane, 1 - bromo - 4 - chlorobutane, 1,5 - di- 
p - toluenesulphonyloxypentane, and l,5-di-/>- 
toluenesulphonyloxy - 3 - oxapentane may be 

40 mentioned. The reaction is effected in the 
presence of an acid binding agent, for ex- 
ample an alkaline salt such as sodium or 
potassium carbonate, by heating alone or in a 
solvent such as isobutanol or a mixture of 

45 benzene and ethanol. The reaction proceeds 
with the intermediate formation of the tertiary 
amine of formula 

R.W.CH2.CH2.N tXY.Z] .CHoX, 
as defined above, and therefore amounts to 

50 the dmultaneous formation of this amine and 
its internal quatemisation. 

When R is a phenyl ring carrying a free 
amino group, it is necessary to modify the 
above described methods of preparation of the 

55 compounds containing a cation of formula (I) 
by protecting the amino group, for example, 
with an acyl or alkoxycarbonyl group or a 
hydrocarbonsulphonyl group, — SOsE, where- 
in £ is as defined above, which is then re- 

60 moved by hydrolysis after the formation of 
the appropriate quaternary ammonium com- 
pound. 

The salt produced by the above described 
reactions may be convened by double decom- 
65 position, either during or aft^ the reactions. 



for example in solution or an anion exchange 
column, into the salt of another anion. This 
may be particularly desirable if a salt which 
is sparingly soluble in water is required, or if 
an a,<i> - disubstituted compound of formula 70 
Z.XYJZ is used and the two Z groups are 
different 

The present invention in another aspect 
provides the above described method of pre- 
paration of the quaternary ammonium com- 75 
pounds containing a cation of formula (I), in 
so far as they are novel. The compounds con- 
taining a cation of formula Q) may be pre- 
sented as a solid pharmaceutic^ composition 
for oral administration made by any method. 80 

Fine powders or granules of the compounds 
may contain diluents ^d dispersing and sur- 
face active agents, and may be presented in 
a draft or drench In water or in a syrup; in 
capsules or cadiets in the dry state or in a 85 
non-aqueous suspension, when a suspending 
agent may be included; in tablets when 
binders and lubricants may be included; in 
a suspension in water or a S3mip or an oil, 
or in a water/oil emulsion, when flavouring, 90 
preserving, suspending, thickening and emul- 
sifying agents may be included; or in the food 
of the host of the nematode. The granules or 
the tablets may be coated. 

The present invention in other aspects pro- 95 
vides a solid pharmaceutical composition for 
oral administration containing a quaternary 
ammonium compound containing a cation of 
formula (I) and a pharmaceutically acceptable 
carrier therefor, and the methods for marking 100 
such a preparation by the inclusion of a 
quaternary ammonium compound containing 
a cation of formula (I) in the pharmaceutically 
acceptable carrier therefor. 

The following examples illustrate but do 105 
not limit the invention, whose scope is de- 
fined in the claims. All temperatures are in 
degrees Celsius and "b.p." and "m.p." rep- 
resent respectively boiling point and melting 
point 110 
Example 1. 

A mixture of p - nitrophenol (139 g,), 1,4- 
dibromobutane (259 g.), isopropsunol (40 ml.), 
and water (1 L) was stirred and heated to re- 
flux whilst a solution of sodium hydroxide 115 
(34 g.) in water (300 ml.) was slowly added 
over a period of 3 hours. The mixture was 
then stirred for a further 3 hours. After cool- 
ing, the aqueous layer was removed and ex- 
tracted with ether. The combined organic 120 
layers were washed 3 times with 2^-sodium 
hydroxide solution to remove unchanged p- 
nitrophenol. The ethereal solution was washed 
with water, dried over potassium carbonate, 
filtered, and evaporated. The residue was 125 
distilled in vacuo to give 1 - bromo - 4 - p- 
nitrophenoxybutane, b.p. 144 — 146*^ ./0.06 
mm. 

A solution of this ether (62 g.) in ethanolic 
dimethylamine (154 g.; 33'% w/w) was heated 130 
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at 80^ for 6 hours in an autodave. The re- 
sulting reaction mixture was eyaporated on a 
steam-bath. The residue was dissolved in 
excess 4iV - hydrochloric add, and the non- 

5 basic by-products were removed widi ether. 
Addition of excess ammonia to the add layer 
predpitated an oil, which was extracted with 
ether. The ethereal solution was washed 
with water, dried over potassium carbonate, 

10 filtered, and evaporated. The residual oil was 
redissolved in excess 4^ - hydrodiloiic add 
and the solution evaporated in vacua. The 
residue was crys^llised twice from meth- 
anol to give 1 - dimethylamino - 4 - p - nitio- 

15 phenoxybutane hydrochloride, m.p- 173°- The 
pure base was regenerated with excess 
ammonia and isolated with ether as a yellow 
oil which subsequently solidified, m.p. 20°. 
Benzyl bromide (4 g.) was added to a solu- 

20 tion of this base (5 g.) in acetone (10 mL), 
The mixture became hot. Finally it was 
heated to reflux for 30 minutes. On cooling, 
a crystalline solid rapidly separated. This was 
collected and recrystallised from isopropanol 

25 to give N - benzyl - NJ^ - dimethyl - AT - 4- 
p - nitrophenoxybutylammonium bromide, 
HLp. 152°. 

Example 2. 
5 - Chlorothenyl chloride (5 - diloro - 2*- 

30 chloromethylthiophen) (4.1 g.) was added 
to a solution of sodium iodide (3.52 g.) in 
acetone (10 mL) and the mixture warmed. 
After standing for 30 minutes, the predpi- 
tated sodium chloride was filtered ofE and 

35 washed with a little fresh acetone. 1 - Di- 
methylamino - 4 - p - nitrophenoxybutane 
(5.7 g.) was added to the filtrate and the solu- 
tion heated to reflux for 30 minutes. After 
coolings the separated crystalline solid was 

40 filtered aS and washed vrith ethyl acetate. The 
residual AT - 5 - chloro - thenyl - NjN - di- 
methyl - N - 4 - p - nitrophenoxybutyl- 
ammonium iodide was recrystallised from 
methanol and it then had a melting point of 

45 I39_i40o. 

Example 3. 
A solution of 1 - bromo - 2 - p - chloro- 
phenoxyethane (7.8 g.) and benzylamine (15 
g.) m benzene (15 mL) was heated on a steam- 
50 bath for 5 hours. After cooling, the mixture 
was filtered and the residue washed with fresh 
benzene. The combined filtrate and washings 
were shaken with excess 4^ - hydrodiloric 
add, when solid 1 - benzylamuio - 2 - p- 



chlorophenoxyethane hydrochloride separated. 55 
This was filtered off and recrystallised from 
isopropanol containing 10% etbanol, as 
colourless needles, m.p. 190---191°. 

This hydrodiloride (5.96 g.) vras treated 
with aqueous aromonia to give the free base 60 
which was isolated with ether. This base was 
added to a slurry of sodium carbonate (5.3 
g.) in methanol (15 ml.), followed by me&yl 
iodide (14.5 g.). The resulting mixture was 
heated to reflux for 2 hours, and filtered 65 
hot. Ether was added to the filtrate to give 
N - benzyl - N - 2 - p - chlorophenoxyethyl- 
NJ^ - dunethylammonium iodide which was 
recrystallised from etfaanol, as a solid of m-p. 
166°. 70 

Example 4. 

A mixture of 1 - bromo - 2 - p - chloro- 
phenoxyethane (20 g.) and benzylmethyl- 
amine (22 g.) was warmed to 70°, when a 
rapid exothermic reaction occurred. After 75 
cooling, the semi-solid mass was dissolved in 
excess dilute hydrochloric add, and the solu- 
tion was washed with ether. Treatment with 
sodium hydroxide, extraction with ether and 
evaporation of the dried solution gave a basic 80 
oil, which was separated by fractional distil- 
lation into benzylmethylamine and 1 - benzyl- 
metibylamino - 2 - p - chlorophenoxyethane, 
b.p. 158°/0.1 mm. 

This base (5 g.) and an equal wdght of 85 
ethyl p - toluenesulphonate were heated in 
boiling acetone (50 ml.) for three hours. Cool- 
ing and addition of ether predpitated JV- 
benzyl - AT - 2 - p - chlorophenoxyethyl - iV- 
ethyl - N - methylammonium p - toluenesul- 90 
phonate, whidi was crystallised from ethyl 
acetate and formed colourless plates^ m.p. 
121—122°. 

In Table I are listed further quaternary 
anmionium compounds which were prepared 95 
by methods analogues to those described 
herein. Tables n and in give the physical 
properties of those diemi<al intermediates 
which were required for the synthesis oi the 
compoimds in Table I and which have not 100 
previously been described in the sdentific 
literature. 

In Tables i; H and II, R% and R" 
indicate die substituents in the rings; in Table 
I, A*~ indicates the aiuon associated with the 105 
cation; and in Table III, Z is a reactive ester 
group. 
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159^160° 
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113' 

130° 

155° 
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112° 


Solvent for 
crystallisation 


Methanol 
Ethanol 

Ethanol/isopropanol 
Ethanol 
Methanol 
Methanol 

Ethanol/isopropanol 
Ethanol 
Ethanol 
Methanol 
Ethanol/ether 
Ethanol 
Ethanol 
Ethanol 

Ether/isopropanol 
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Solvent for 
cr3rstallisation 


Ethanol/methanol 

Isopropanol/ethyl 
acetate 

Isopropanol/ether 

Isopropanol/ether 

Isopropanol 

Isopropanol/ether 

Isopropanol/ethyl 
acetate 

Isopropanol/ethyl 
acetate 
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126-127' 

140- 141" 
157—158" 

190" 

169" 

101" 
161—162° 

123" 
124-125" 
133-134" 
155—156" 

141- 142" 
93- 94" 

127" 
124" 
159—160" 
167° 


Solvent for 
crystallisation 


Isopropanol/ethyl 
acetate 

Ethanol/ether 

Isopropanol/ether 

Isopropanol 

Methanol 

Isopropanol 

Isopropanol/ether 

Methanol 

Methanol 

Isopropanol/ether 

Isopropanol 

Ethanol 

Methanol 

Isopropanol/ether 

Bthanol 

Isopropanol 

Methanol 

Methanol 


k 


a owawoowi-.ows,aa!Bi-ii-ii-i 
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136-137° 
178—179" 
136—137° 
153-154° 
129—130° 

226° 

195° 

176" 

156° 
(softens at 150°) 

225° 

125° 

206° 
150—151° 
158-159° 

187° 

115° 

121—123° 
118-119° 


Solvent for 
crystallisation 


Isopropanol 

Methanol 

Ethanol 

Isopropanol/ether 

Isopropanol/ether 

Methanol 

Ethanol 

Ethanol 

Ethanol/ethyl acetate 

Methanol 

Ethanol/ether 

Methanol 

Isopropanol/ether 

Ethanol 

Isopropanol 

Acetone/ethyl 
acetate 

Isopropanol 

Isopropanol/ethyl 
acetate 
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229-230^ 
164-165° 

175° 

194° 

187° 
228-229° 
186-187° 

156° 

189° 

197° 
178~.181« 
232-233° 
223-224° 


Solvent for 
crystallisation 


Methanol 

Methanol 

Isopropanol/ether 

Ethanol/ether 

Water 

Ethanol 

Ethanol 

n-Butanol/ether 

Isopropanol/ether 

Ethanol 

Ethanol 

Methanol 

Methanol 
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(decomposition) 
189—193^ 
217—218^ 
222—223** 
110-112" 

177—178'* 

167— 168^ 
82- 83° 

135-136" 
183—184° 
205-208" 
177—178" 
122—123" 

168- 170" 


Solvent for 
crystallisation 


Methanol 

Methanol 

Methanol 

Ethanol 

Ethanol 

Ethanol 

Ethanol 

Ethanol 

Isopropanol/ethyl acetate 

Ethanol 

Ethanol 

Methanol 

Ethanol 

Ethanol 

Methanol 
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d d 


Nature and 
Position of 
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Nature and 
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4* 
a 


130-132° 
178—180° 
178—179° 
169—170° 
154^1550 

202—203° 
93— 94° 
124-125° 
173—174° 
147—148° 
159—161° 
177—178° 
158-159° 
161—162° 
150-151° 
130-131° 
95— 96° 
219-220° 


Solvent for 
crystallisation 


Ethanol/ethyl acetate 

Ethanol 

Ethanol 

Methanol 

Isopropanol 

Isopropanol 

Isopropanol 

Ethanol 

Ethanol 

Isopropanol 

Ethanol/isopropanol 

Edianol/isopropanol 

Ethanol 

Ethanol/isopropanol 

Isopropanol 

Ethanol 

Isopropanol/ethyl acetate 
Methanol 




q 

d 
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173-174° 
191° 

178- 179° 
152-154° 
129-132° 
197—199° 
167-168° 

179— 180° 
165-166° 
160-161° 
182-183° 
214-215° 
133-134° 
131—132° 


127—128° 
177-178° 
145-1460 

191° 


Solvent for 
crystallisation 


Ethanol 

Methanol/ether 

Isopropanol/ether 

Ethanol 

Isopropanol 

Ethanol 

Ethanol 

Etiianol 

Isopropanol 

Ethanol 

Ethanol 

Methanol 

Ethanol 

Isopropanol 


isopropanol 
Methanol 
Ethanol 
Ethanol/ether 
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167—169" 
113-114" 
108-109" 

153- 154" 
105—106° 
102—103° 
126-127° 
160-161" 
176—177° 
111-114° 

64- 67° 

154- 156" 
130-131° 

209° 
200° 
113° 


Solvent for 
crystallisation 


Ethanol 

Isopropanol 

Methanol/ether 

Isopropanol 

Isopropanol/ether 

IsoDrooanol/ether 

Isopropanol 

Isopropanol/ether 

Isopropanol 

Ethanol 

Isopropanol 

Ethanol 

Ethanol 

Methanol 

Ethanol 

Ethanol 


in 


" d 0 r 


Nature and 
position of 
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^ i «^ J: ^ u u u ^ 


Solvent for 
crystallisation 


Isopropanol/ethylacetate 

Isopropanol 

Isopropanol 

Isopropanol 

Ethanol 

Isopropanol 

Isopropanol 

Methanol 

Isopropanol 

Ethanol 

Isopropanol 
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142^ 

196-199*^ 
195-196" 

114° 
179—180° 
202-203° 
158-159° 
139-140° 
160-161° 

164° 

152° 
139-140° 


Solvent for 
Crystallisation 


Isopropanol 

Ethanol 

Ethanol/ether 

Methanol 

Ethanol/ether 

Isopropanol 

Methanol 

Ethanol/ether 

Methanol 

Methanol 

Methanol 

Methanol 

Ethanol 

Methanol 
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248 
249 
250 
251 
252 
253 
254 
255 
256 

256 (b) 

257 

258 

259 

260 
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Tabls n Intennediate Amines 



Nature and 
Position of 



p-NOa 
p-NOa 

/^NOa 

l^NOa 

i>-NOa 
jw-NOa 
/i^NOa 
^Br 



^Br 
^-Br 
^Br 
^Br 
p^T 
/)-Br 
^Br 
^Br 
^Br 
^-Br 
j>-Br 
p-Br 



WCHaCfia 



.0(CHa)a 
0(CHa)8 
0(CHa)8 
0(C2Ia)3 
0(CHa)3 
0(CHa)4 

- OCCHa)^ 

0(CHa)6 

CaaaO(CHa)a 
0(CHa)a 
0(CaEIa)a 
0(CHa)a 
0(CHa)a 
OCCHa)2 
OCCHa)a 
0(CHa)a 
0(CHa)3 
0(CHa)3 

o(caEi2)8 

OCCHh)^ 
OCCHsOa 
OC(Ha)4 
0{CHa)6 

0(CHaG 



— (CHa)^ 



CH3 
C]|Hg 



-(CHa)4 
-(CHa)s 



CHa 

CH3 

CHa 

CH3 
CHa 



CH3 
CaHg 



CHa 

CHa 

CHa 

CH3 
CHa 



-<CHa). 



CHa 
CaHe"" 
CHa.CHiCHa 



CHa 
CaHa 
CHa.CHiCHa 



— (CHa)4— 
Ia)«- 



CH3 
CJH, 

CH3 
C2H5 

CH3 
CaHg 



CHs 
CaHa 



-(CH^4- 



-<CHa). 



CHa 
CgHj 

CHs 
CaHa 



—(CHa). 



b.p. 



Not distilled 

Not distilled 

Not distilled 

Not distilled 

16S— 19470.001 nun. 

Not distiUed 
m.p.'-20*' 

Not distilled; 

Not distilled; 
m.p.. 35** 

110— 11270.05 mjn. 
101— 105 VO. 01 m-m. 
128—13570.01 num. 
150—152715 mjn. 

104— 10870.1 mjn. 
114—11870.07 nun. 

116**— 120/0.1 m.m. 
124—12870.06 nLm. 

94^ 9870.02 ni.m. 
108— 11170.1 m-m. 
108— 11270.01 m.m. 

98—10570.15 num. 

111— II77O.O8 man. 
113—11970.05 m.m. 

105— 110 70. 08 num. 
118— 12270.01 num. 
126—13170.06 mjn. 
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TuEUL II Intermediate Amines (Continued) 



Nature and 
Position of 



WCHoCHa 



b.p. 



^Br 
jp-Br 
p-Bt 
p-Bt 
p-Br 
p-Br 
P'Bt 
p-Bt 

p-a 

p-Cl 
p-Q 
p-d 
p-Cl 
p-CL 

/j-CHgCONH 
p-CHO 
/HCH3O.CO 
/i-CgHfiO.CO 

OT-CH3O 
1W-CH3O 
0-CH3 
o-CHj 
H 



OCCHa), 
0(CH^« 
O(CH0s 
0(CH8)„ 

0(CH^„ 
0(CH,)„ 

O(CHj)80(CH8)a 
O(CH,)a0(CH8)g 

0(CH^a 
0(CHj)a 
0(CHiD, 
0(CH8)s 
CH80(CHj)j 
OCCHj), 
0(CHs)2 
0(CHs)2 
0(CHs.)2 

OCCHa)^ 
0(CH,)e 
0(CH,)a 
0(CHj)2 

0(CH3)3 

OCCHs)^ 
OCCH,)^ 



CH, 

CH, 
QH5 



-(CH2). 



CHs 
CH, 



CH3 CH, 



CH, 
CbHs 



CHs 
CjHs 



-(CH,), 



— CCHa)iC 


)(CHJb- 


CH, 


CH, 


CJIs 


CiiHg 


CH, 


CH, 


CH, 


CH, 



CH3 
CH3 

CH3 

CH3 
CH3 
C3H7. 



— (CH2)20(CH2)jf 

CH3 
CH3 
C2H6 



CH3 
CH3 
C3H7 



108— 11570.01 nun. 
120—12570.02 nun. 
128—13270.02 nun. 
162— 17070.2 man. 
17270.25 m.m. 
176—18670.15 m.m. 
136—13870.80 mjn. 
160—16470.7 mjn. 

139— I457I6 m m. 
160—180^/30 mjn. 
107—11070.4 mjn. 
176—178713 m.m. 
120—12570.15 nun. 
144—150710 man. 
120—12670.2 man. 

Not distilled 
108 70. 2 m.m. 
16670,05 m.ni. 
160— 165 70.1 man. 
121 7I6 m.m. 
119712 m.m. 
141717 mjn. 
85— 87 70. 08 m.m. 
10470.05 m.m. 
128—132716 man. 
143—148715 man. 

140— 142717 m.m. 
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Table II Intennediate Amines (CondnuBd) 



Nature and 
Position of 


WCHaCHa 


X 


Y 


b.p. 


H 
H 
H 
H 
H 


0(CHa)2 

0(CH2)3 

0(CHa)4 
CHgOCCHa)^ 
CHjOCCHa)* 


—(CI 

(a 

CH3 
CH3 


C2H5 
CHa 


91— 9270.05 ni.m. 
110—11470.5 m.m. 
102—10670.05 m.m. 
135—140715 nun. 
102— 106 70. 5 m.m. 



l-Benz7lannno-2-*m-meiiioxyp]ienoxyetliane had ia b.p. 176 — 182 7^-5 m.m. 
i-(iV'-methyl-2^-iw-methylben2ylanuno>2-pheno^etl^ has a b.p. 124—12870.1 m.m. 



Ti^BLB in Intemediate Etheis 



Nature and 
position of 


WCHaCHg 


Z 


B.p. 


m.p. 


P-NO2 


0(CHa)4 


Br 


50—15670.08 mjn. 




/hNOs 


0(CH2)5 


Br 


170—17170.1 man. 




i>-N03 


0(CHa)e 


Br 


170— 21070. 08 m.m. 




m-NOg 


0(CH2)a 


Br 




40-40.5' 


p-Bt 


0(CH2)4 


Br 


118— 12570.1 nun. 


28—29** 


p-Br 


0(CHa)6 


Br 


123—13070.09 man. 


33—34*' 


P-Bt 


0(CHa)« 


Br 


132—13970.07 mjn. 


41—42° 


p-Br 


0(CHa)io 


Br 


160— I8O70.15 man. 




^Br 


0(CHa)aO(CH2)a 


a 


148—15270.6 mjm. 




m-CHaO 


0(CHa)a 


Br 


158—166723 num. 




0-CH3 


0(CHa)8 


Br 


13a—146716 DLm, 




o-CHa 


0(CHa)4 


Br 


160—168715 num. 





Example 261. in water (500 ml.) was slowly added to a solu- 

A solution of N -o ' chlorobenzyl - N - 2- tion of sodium p - toluenesulphonate (191 g.) 

5 p - chlorophenoxy - ethyl - N^N - dimediyl- in water (400 ml.) with stirring. A crystalline 

ammonium chloride (Example 145) (250 g.) solid separated as the addition proceeded. Fin- 10 
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ally the mixture was stood for 17 hours and 
then filtered. The residue was washed with 
water and recrystallised from a mixture of 
Isopropanol and ether to give N ~ o ~ chloro- 
5 benzyl - iV - 2 - p - chlorophenoxyethyl- 
JV^-dimethylammonium p-toluenesulphonate, 
m.p. 146—147°. 

Example 262. 
By methods analogues is those described in 
10 Example 261 N - p - chlorobenzyl - N,N' 
dimethyl - iV - 2 - p - nitrophenoxyethyl- 
ammonium chloride (Example 43) was con- 
verted into the following salts: 

(i) p - chlorobenzenesulphonate, m.p. 238 — 
15 239^; solubility at 20° approximately 

0.1% w/v; 

(ii) p r toluenesulphonate, m.p, 226 — 227°; 

solubility at 20° approximately 0.2% 
w/v; 

20 (iii) 4,4^ - diaminostilbene - 2,2^ - disul- 
phonate monohydrate, m.p. 181 — 
182°; solubility at 20° approximately 
0.1% w/v; 

(iv) 2 - hydroxy - 3 - naphthoate, m.p. 129 — 
25 130°; solubility at 20° approximately 

0.1% w/v; 

(v) embonate monohydrate, m.p. 185 — 

186^; solubility at 20° approximately 
0.1% w/v; 

30 (vi) iodide, m.p. 201 — ^202°; solubility at 
20° approximately 0.2% w/v; and 
(vii) 2,4,5 - trichlorophenate, m.p. 154 — 
155°. 

Example 263. 

35 A solution of p - hydroxyacetophenone 
(100 g.) in edianol (100 mL) was added 
gradually to a solution of sodium (16.9 g.) 
in ethanol (500 ml.). Ethylene dibromide (174 
g.; 25% excess) was then added. The mix- 

40 ture was heated to reflux for 5 hours, cooled, 
and then poured into water. The oil was ex- 
uacted with ether and the extract was ex- 
haustively washed with 2N - soditun hydrox- 
ide solution. The ethereal solution was dried 

45 over anhydrous potassium carbonate, filtered, 
and evaporated. The residue was disdlled in 
vacuo to give p - 2 - bromoethoxyaceto- 
phenone, b.p. 128 — 136°/0.2 mm. It sub- 
sequently solidified, freezing point 55°. 

50 A solution of this compound (20 g.) in 
ethanol (10 ml.) was added to alcoholic di- 
methylamine (33% w/w; 56 g.). The mix- 
ture was slowly warmed to 60° for 6 hours 
and then evaporated on a steam - bath. 

55 Excess 2N - hydrochloric acid was added to 
the residue and the insoluble oil removed 
with edier. The acid solution was treated with 
excess concentrated ammonia and the separ- 
ated oil extracted with ether. The ethereal 

60 extract was dried over potassium carbonate, 
filtered, and evaporated. The residue was 
disdlled in vacuo to give p - 2 - dimethyl- 



aminoethoxyacetophcnone, b.p. 128 — 132°/ 
0.25 mm. 

Finely powered potassium iodide (3.86 g.) 65 
was added to a solution of p-dhlorobemgd 
chloride (3.8 g.) in acetone (5 ml.), followed 
by p - 2 - dimetfaylaminoethoxyacetophenone 
(4.0 g.). The mixture was heated to reflux 
for 1.5 hours. After cooling the mixture of 70 
solids was filtered off, washed wi^ ethyl 
acetate, and ground up with water to remove 
inorganic material. The insoluble solid was 
filtered o£^, washed with fresh water, and re- 
peatedly crystallised from ethanol to give N- 75 
2 - p - acetylphenoxyethyl - 2^ - p - chloro- 
benzyl - NyN - dimethylammomum iodide^ 
m.p. 133—134°. 

Example 264. 
A mixture of p-cyanophenol (14.3 g.), 2- 80 
chloroethyldimethylamine hydrochloride (23 
g.) and sodium hydroxide flake (12.8 g.) was 
heated and stirred in boiling toluene (100 ml.) 
for 20 hours. The cooled mixture was ex- 
tracted with dilute hydrochloric acid, and the 85 
extracts were washed with ether. Treatment of 
the acid extracts with sodium hydroxide solu- 
tion liberated 2 - p - cyanophenoxyethyldi- 
methylamine as an oil, which was isolated by 
means of ether and distilled, b.p. 108 — 110°/ 90 
0.2 mm. 

Treatment of the base (3.3 g.) with an ex- 
cess of p - cyanobenzyl iodide (6.5 g.) in boil- 
ing acetone (50 ml.) yielded N - p - cyano- 
benzyl - N ^ 2 - p - cyanophenoxyethyl- 95 

- dimethylammonium iodide, which was 
crystallised from methanol as colourless 
prisms, m-p. 213 — ^214°. 

Example 265. 

Sodium metal (3.25 g.) was dissolved in 100 
dry ethanol (60 ml.), and a solution of ediyl 
p - hydroxybenzoate (10 g.) in ethanol (25 
mL) was added, followed immediately by a 
suspension of AT - 2 - chloroediylmorpholine 
hydrochloride (15 g.) in the same solvent (50 105 
ml.). The mixture was boiled under reflux for 
two hours and kept overnight. After filtra- 
tion from precipitated salts, the alcohol was 
evaporated, water was added, and the solu- 
tion was basified with ammonia in the 110 
presence of ice. Extraction with chloroform 
and distillation gave N - 2 - p - ethoxy- 
carbonylphenoxyethylmorpholine as a viscous 
oil, b.p. 178°/0.2 mm. 

On reaction with p - chlorobenzyl iodide H5 
(7.5 g.) in acetone (50 ml.), this base (5.0 g.) 
yielded - p - chlorobenzyl - N - 2- 

p - ethoxycarbonylphenoxyethylmorpholinivun 
iodide, which formed needles, m.p. 157— 
158°, when crystallised from a mixture of 120 
ethanol and ethyl acetate. 

Example 266. 
1 - Bromo - 2 - phenoxyethane (30 g.) was 
added to a solution of p - methylbenzylamine 
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(40 g.) in benzene (100 ml.). After heating on 
a steam-bath for 3 hours, the mizture was 
filtered and the residue washed with fresh 
benzene. The combined filtrate and wash- 
5 ings were shaken with excess 2N - sodium 
hydroxide and the aqueous layer was removed. 
Th& benzene layer was dried over solid potas- 
sium carbonate^ filtered, and evaporated. The 
residue was distilled in vacuo to give 1 - p- 

10 methylbenzylamino - 2 - phenoxyethane, b.p. 
138— 142°/0.06 mm. 

This base (13 g.) was added to a mixture of 
formic add (98% 5 6.0 ml.) and formalin (5.5 
ml.; 37% w/w) with cooling. The final mix- 

15 ture was heated on a steam-bath for 8 hours, 
cooled, treated with concentrated hydrochloric 
add (8 ml.), and evaporated in vacuo. Excess 
aqueous ammonia was added to the residue, 
the predpitated oil coUeaed in ether, and the 

20 ethereal solution dried over solid potassiimi 
carbonate, filtered, and evaporated. The 
residue was distilled in vacuo to give 1 - 
methyl - AT - p - methylbenzyfimino - 2- 
phenoxyethane, b.p. 124 — 128°/0.04 mm. 

25 Methyl iodide (3 g.) was added to a solu- 
tion of this base (5.5 g.) in methanol (10 ml.) 
and the mixture heated to reflux for 1 hour. 
Addition of ether gave NjN - dimethyl - iV- 
p - methylbenzyl - iV - 2 - phenoxyethyi- 
-30 anmionium iodide which was reaysttdlised 
from ethanol, and then had m.p. 132^133^. 
Example 267. 
By methods as described in Example 266j 
1 - bromo - 2 - phenoxyetbane and p - meth- 

35 oxybenzylamine were reacted together to give 
1 - p - metfaoxybenzylamina - 2 - phenoxy- 
etbane, b.p. 145 — 148V0.06 mm. This base 
(4.5 g.) was added to a slurry of anhydrous 
sodium carbonate (4.5 g.) in acetone (10 ml) 

40 and was followed by methyl iodide (7 mL). 
The mixtin^ was heated to reflux for 1 hour 
and filtered whilst still hot. Addition of ether 
to the filtrate gave - p - methoxybenzyl- 
- dimethyl - - 2 - phenoxyethyl- 

45 ammonium iodide which was recrystallised 
from a mixture of acetone and ether^ m.p. 
108—109°. 

Example 268. 
By a method analogous to that of Example 
50 267 starting with 1 - bromo - 2 - phenoxy- 
etbane and p - butoxybenzylamino - .2 - phen- 
oxyetbane, N " p - butoxybenzyl - N^N - di- 
methyl " N " 2 ^ phenoxyethylammonium 
iodide was prepared as a colourless crystalline 
55 soHd, m.p. 77— 79<^. 

Example 269. 
A susfjension oi N - 2 - p - acetamido- 
phenoxyethyl ^ N - p - chlorobenzyl - NjN- 
dimethylammonium chloride (13 g.) (Ex- 
60 ample 168) in methanol (100 ml.) was 
saturated with hydrogen chloride and the 
solution was heated to reflux for 3 hours. 
Evaporation of the mixture gave a gum which 
solidified on grinding with ethyl acetate. This 
65 7^ - 2 - p aminophenoxyethyl ^ N - p- 



chlorobenzyl - NyN - dimethylammonium 
chloride hydrochloride was recrystallised from 
ethanol, and by using a bath preheated to 
140°, its melting points was found to be 
172 — 174°. A solution of this solid in water 70 
was treated with ammonia until the pH was . 
8 — 9, and potassium iodide was then added 
to give A? - 2 - p - aminophenoxyethyl - 
p - cidorobenzyl - NjN - dimethylammonium 
iodide which, aftet recrystallisation from iso- 75 
propanol, had a melting point of 163 — 164°. 

Example 270. 
m - Chlorobenzyl chloride (9.6 g.) was 
added to a slurry of potassium iodide (9.8 g.) 
in methanol (25 ml.), and then 1 - dimethyl- 80 
amino - 2 - phenoxyetbane (8.2 g.) was added. 
There was a vigorous spontaneous reaction. 
After 15 minutes had elapsed, the mixture was 
heated on a steam-bath for 1 hour and then 
filtered. Addition of ether to the filtrate gave 85 
a gmn which rapidly solidified. This N - tn- 
chlorobenzyl - NJ^ - dimethyl - - 2- 
phenoxyethylammonium iodide was filtered off 
and, after recrystallisation from ethanol^ bad 
a melting point of 125 — 126°. 90 

Example 271. 
By methods analogous to those of Example 
27O3 m - nitrobenzyl chloride was reacted 
with 1 - dimcthylanmo - 2 - phenoxyetbane 
in the presence of potassium iodide to yield 95 
N,N -dimethyl ^ N - m ^ nitrobenzyl - N- 
2 - phenoxyethylanmionium iodide, nLp. 
169 — 170°, after recrystallisation from meth- 
anol. 

Example 272. 100 
1 - Bromo - 2 - m - methylphenoxyethane 
(43 g.) was added to a solution of benzylamine 
(50 g.) in benzene and the mixture was 
heated on a steam-bath for 4 hours. After 
cooling, the insoluble solid was filtered off 105 
and washed with fresh benzene. The com- 
bined filtrate and washings were shaken with 
excess 4N - sodium hyc&oxide; the aqueous 
layer was removed and the residual benzene 
layer was dried over solid potassiimi hydrox- 110 
ide, fiiltered, and evaporated. The residue 
was distilled in vacuo to give 1 - benzylamino- 
2 - TW - methylphenoxyethane, b.p. 134 — 
145°/0.5 mm. 

This base (13 g.) was slowly added to a 115 
cooled mixture of formic add (9&%; 7 mL) 
and formalin (35% w/v; 6.8 ml.). The final 
mixture was heated on a steam-bath for 8 
hours, treated with concentrated hydrodiloric 
acid (8 ml.), and then evaporated in vacua. 120 
The 1 - (iV - benzyl - - methylamino)- 
2 - w - methyl - phenoxyetbane was liberated 
with ammonia and isolated with ether as a 
colourless liquid, b.p. 138— 142°/0.08 mm. 

This base (2 g.) was dissolved in acetone 125 
(10 ml.), and methyl iodide (2 g.) was added. . 
After 4 hours, ethyl acetate was added to 
incipient cloudiness, when N - benzyl - iV- 
2 - i« - methylphcnoxyethyl - NJ^ - dimethyl- 
ammonium iodide slowly crystallised. It was 130 
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collected and recrystallised from a mixture 
of acetone and ether, as a solid of m.p. 
107—108°. 

Example 273. 

5 A solution of 1 - p - acetamidophenoxy- 
2 - bromoethane (20 g.) and benzylmethyl- 
amine (36 g.) in benzaie (40 ml.) was heated 
at reflux for 3 hours. After cooling, the sep- 
arated solid was filtered oif and washed with 

10 benzene. The combined filtrate and wash- 
ings were extracted with excess 2N - hydro- 
chloric add] Basification of the extraa with 
excess ammonia give 1 - p . acetamido- 
phenoxy - 2 - (7/ - benzyl - AT - methyl- 

15 aniino)ethane as an oil, which subsequently 
crystallised. It was collected and recrystal- 
lised from aqueous methanol or a mixture of 
ethyl acetate and light petroleum (b.p. 40 — 
60«>), and melted at 62—64°, clearmg at 72°. 

20 This base (11 g.) was reacted with methyl 
iodide (8 g.) in acetone (40 ml.) to give 
2 - p - acetamidophenoxyethyl - N ' benzyl- 
N,N - dimethlyammonium iodide, m.p. 230— 
231° 

25 Example 274. 

Hydrogen chloride was passed into a sus- 
pension of A?" - 2 - p - acetamidophenoxy- 
ethyl - iV - benzyl - NJSl - dimethyl- 
ammonium iodide (8 g.) (Example 272) in 

30 methanol (80 ml.) to saturation. The solu- 
tion was heated to reflux for 6 hours. Evapora- 
tion then gave a gum which crystallised on 
boiling with ethanol. The solid was collected 
and recrystallised by precipitation from hot 

35 methanol with ether to give N - 2 - p - amino- 
phenoxyethyl - AT - benzyl - NJ^ - dimethyl- 
ammonium chloride hydrochloride m.p. 229— 
230°. 

Example 275. 
40 Ethylene glycol (20 ml.) was added to a 
solution of sodium (2.3 g.) in ethanol (30 ml.) 
and the ethanol evaporated in vacuo. o- 
Bromobenzyl bromide (26.5 g.) was added 



dropwise with stirring during 30 minutes, 
and the mixture was heated on a steam-bath 45 
with stirring for a further hoiur. Addition of 
acetone precipitated sodium bromide; the 
filtered solution was evaporated and the resi- 
due distilled to give 1 - o - bromobenzyloxy- 
2 - hydroxyethane, b.p. 99 — 106°/0.1 mm. 50 

Thionyl chloride (4.9 mi.) in chlorofoim 
(5 ml.) was slowly added to a mixture of 
this ether (15.5 g.) and dimethylaniline (8.3 
g.), below 30°. The mixture was heated on 
the steam-bath for 30 minutes^ cooled, and 55 
poured into excess dilute hydrochloric acid 
Extraction widi chloroform, washing the solu- 
tion with dilute add and with water, evapora- 
tion, and distillation yielded 1 - o ^ isromo- 
benzyloxy - 2 - chloroetbane, b.p. 93 — ^96°/ 60 
0.2 m.m. 

A mixture of 1 - o - bromobenzyloxy - 2- 
chloroethane (12.35 g.) and dimethylamine 
(40 mL) of a 50% methanolic solution) was 
heated in an autoclave at 80° for 3 hotns. 65 
After evaporation, the residue was dissolved 
in dilute hydrochloric acid, and the solution 
was washed with ether. Basification, extrac- 
tion with chloroform, and distillation afforded 
2 - <j - bromobenzyloxyethyldimediylamine, 70 
b.p. 92— 97°/0.3 m.m. 

A solution containing p - chlorobenzyl 
chloride (4.1 g.) and sodiimi iodide (3.8 g.) in 
acetone (75 ml.) was boiled under reflux for 
30 minutes. After cooling and filtration, 2- 75 
o - bromobenzyloxyethyldimethylamine (3.3 
g.) was added, and the whole boiled for a 
further 2 hours. Cooling and addition of 
ether precipitated iST - 2 - i> - bromobenzyl- 
oxyethyl - iV - p - chlorobenzyl - - di- 80 
methylammonium iodide, whidi cr]fn5tallised 
from ethanol in colourless plates, m.p. 149 — 
152°. 

Example 276. 
Granules were prepared from the follow- 85 
ing ingredients: 



iSr-p-chlorobenzyl-Ar-2-p-chlorobenzyloxyethyl 



iV,iV-dimethylanunonium iodide (Example 140) 
Cetrimide, as a dispersing agent 
Lactose, as an inert diluent 

Sodium saccharin 



87.8% by wdgjit 
0.3% by virdlght 

11.2% by weight 
0.7% by weight 



The sodium saccharin was mixed with die 
lactose, and the iodide added. The mixture 
90 was granulated vnth the cetrimide in edmnol. 
The granules were sifted, dried and again 
sifted. 



The granules were suitable for oral ad- 
ministration in VTater, by stirring, in a syrup 
by trituration or in hard or soft gelatin 95 
capsules. 
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Example 277. 
Tablets were prepared from the following ingredients: 



isr-p-chloroben2yl-iV--2-p-chlorobenzyloxyethyl : — 

iVj/V-dimethylammonium iodide (Example 140) 200 nag. 

Lactose, as an inert diluent 200 mg. 

Starch, as a binding agent 20 mg. 

Magnesium stearate, as a lubricating agent 4 mg. 



The iodide was triturated with the finely 
5 powdered lactose and the starch, in an 
atmosphere of low humidity. The powdered 
mixture was moistened with a granulating 
solution of gelatin in 5^% ethanol and the 
materials kneaded together till a firm mass 
10 was obtained. The mass was sifted and dried 
at a temperature not exceeding 50°. The dried 
granules were sifted, mixed with the mag- 
nesium stearate and compressed into tablets 
in the usual way. 
25 The tablets were suitable for sugar-coat- 
ing with shellac followed by a sugar solution 
or for enteric coating with ceUulose acetate 
phthalate. 

Example 278. 
20 Similar preparations to those in Examples 
276 and 277 were made of: 

a) N - p - chlorobenzyl - - dimethyl- 

N " 3 " phenoxypropylammonium iodide 
25 (Example 232); 

b) iV - 4 - benzyloxybutyl - AT - p - cyano- 

benzyl - - dimethylammonium 

iodide (Example 245); 

c) N - 6 - p - bromophenoxyhexyl - 7/ - p- 
30 chlorobenzyl - - dimethylammonium 

chloride (Example 81); 

d) N-5 -^p' bromophenoxy - 3 - oxapentyl- 

NJ^ - dimethyl - N p nitrobenzyl- 
ammonitmi chloride (Example 67); 
35 e) N - 6 - p - bromophenoxyhexyl - N - o- 
chlorobenzyl - NJti - dimethylammoniimi 
chloride (Example 97); 

f) N " benzyl - iST - 5 - p - bromophenoxy- 

3 - oxapentyl - JV^AT - dimethyl chloride 
40 (Example 128); 

g) - benzyl - NJ^ - dimethyl - TST - 5 - p- 
nitrophenoxypentylammoniimi bromide 
(Example 54); 

h) N '5 - chlorothenyl - - diethyl -_JV- 
45 3 - p - nitrophenoxypropylammonium 

iodide (Example 258); and 

i) N ^ 0 ' chlorobenzyl - NjN - dimethyl- 

7/ - 3 - p - nitrophenoxypropyl- 
ammonium oxide (Example 44). 
50 WHAT WE CLAIM IS: — 

1. A method for the preparation of 
quaternary ammonium compounds charac- 
terised in that there are prepared compounds 



containing a cation of the formula: 

+ 

RW.ai2.CH2.NXY.CH2X 55 
wherein R is a phenyl ring substituted in the 
meta or para position with a halogen atom or 
an alkyl, alkoxy, hydroxy, formylj acetyl, 
alkoxycarbonyl, amino, acetamido,^ cyano, or 
nitro group, when L is a phenyl ring optionr- 60 
ally substituted in the ortho, meta, or para 
position with a halogen atom or an alkyi, 
alkoxy, cyano, or nitro group, or when L is 
a thienyl or furyl group optionally substituted 
in the 5- position with a halogen atom or a 65 
nitro group; or R is a phenyl ring optionally 
substimted in the ortko position with a halo- 
gen atom or an alkyl, alkoxy, hydroxy, fotmyl^ 
acetyl, aUcozycarbonyl, amino, acetamido, 
cyano, or nitro group, when L is a phenyl 70 
ring substituted in tte meta or para position 
with a halogen atom or an alkyl, alkoxy, 
cyano, or nitro group; W is a straight satur- 
ated chain which contains 1 to 3 non-adjacent 
oxygen atoms and 0 to 16 carbon atoms; and 75 
X and Y are the same or different and each 
is an alkyl or allyl, group or XY is a tetra- 
methylene, pentamethylene, or 3 - oxapenta- 
methylene group, and wherein "alkyl,** 
"alkoxy," and "alkoxycarbonyl," denote re- 80 
spectively saturated hydrocarbon, ether, and 
ester groups containing from one to foinr 
carbon atoms, other than compoimds contain- 
ing an TST - 5 - p - chlorophenoxy - 3 - oxa- 
pentyl " N " p ~ chlorobenzyl - NyN - di- 85 
methylammonium, AT - p - t - butylphenoxy- 
ethoxyethyl - iST - benzyl - NJ>I - dimethyl- 
ammonium, N - benzyl - iST - 5 - p - methyl- 
phenoxy - 3 - oxapentyl - - dimethyl- 

ammonixun, N - benzyl - NyM - diethyl - N- 90 
2 ' m - medioxyphenoxyethylammonium, or 
N - benzyl - NjN - diethyl - iST - 2 - w- 
butoxyethylammonium cation; by a metiiod 
comprising the reaction of a tertiary amine 
with a reactive ester of the hydroxy deriva- 95 
tive of the group it is desired to introduce. 

2. A method as claimed in daim^ 1 
characterised in that it comprises tiie reaction 
of a tertiary amine of formula 

R.W.CH2.CH2.NXY 100 
with a reactive benzyl-, furfuryl- or thenyl- 
ester derivative. 
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3. A method as claimed in daim 1 
characterised in that it comprises the reaction 
of a tertiary amine of formula XYN.CHaL 
with a reaaive R.W.CHs.CHo- ester deriva- 

5 tive. 

4. A method as claimed in claim 1 
characteiised in that it comprises the reaction 
of a ternary amine of formula 

R.W.CH0.CH2.NX.CH2.L 
10 with an alkylating agent. 

5. A method as claimed in claim 1 
characterised in that it comprises the reaction 
of a secondary amine of formula 

R.W.CH2.CH2.NH.CH0X 
15 with two equivalents of an alkylating agent. 

6. A method as claimed in claim 1 charac-- 
tensed in that it comprises the intramolecular 
quaternisation of a tertiary amine of formula 
R.W.CH=.CH,.N[XY.Z]CH2.L, wherein Z 

20 is a reactive ester group. 

7. A method as claimed in claim 1 cJwrac- 
tensed in that it comprises the reaction of a 
secondary amine of formula 

R.W.CH3.CHe,NH.CH2.L 
25 with an 3e,<u - disubsrituted butane, pentane or 
3 - oxapentane. 

8. A method as claimed in any of claims 1 
to 7 characterised in that the salt produced 
is converted into the salt of another anion so 

30 diosen as to give a salt which is sparingly 
soluble in water. 

9. A method as claimed in any of claims 
1 to 8 characterised in that there are pre- 
pared compounds containing a cadon of the 

35 formula as defined in claim 1 wherein R is a 
para - bromophenyl ring. 

10. A method as claimed in any of claims 
1 to 8 characterised in that there are pro- 
pared compounds containing a cation of the 

40 formula as defined in claim 1 wherein R is a 
piira - nitrophenyl ring. 

11. A method as claimed in any of claims 
1 to 8 characterised in that there are prepared 
compounds containing a cation of the formula 

45 as defined in claim 1 wherein R is a para- 
chlorophenyl ring and W contains only one 
oxygen atom. 

12. A method for making a pharmaceutical 
composition which comprises the inclusion of 

50 a quaternary ammonium compound, contain- 
ing a cation of the formula : 

+ 

R.W.CH2.CH8.NXy.CHo.L 

wherein R is a phenyl ring substituted in the 
meta or para position with a halogen atom 

55 or an alkyl, alkoxy, hydroxy, formyl, acetyl, 
alkoxycarbonyl, amino, acetamido, cyano, or 
nitro group, when L is a phenyl ring option- 
ally substituted in the ortho, meta^ or para 
position with a halogen atom or an alkyl, 

60 alkoxy, cyano, or nitro group, or when L is 
a thienyl or furyl group optionally substituted 
in the 5 - position with a halogen atom or a 



nitro group; or R is a phenyl ring optionally 
substituted in the ortho position with a halo- 
gen atom or an allg^l, alkoxy, hydroxy, formyl, 65 
acetyl, alkoxycarbonyl, amino^ acetamido, 
cyano, or nitro group, when L is a phenyl 
ring subsdmted in the meta or para position 
with a halogen atom or an a£kyl, alkoxy, 
cyano, or nitro group; W is a straight satur- 70 
ated chain mxh contains 1 to 3 non-adjacent 
oxygen atoms and 0 to 16 carbon atoms; and 
X and Y are the same or different and each 
is an alkyl or allyl group, or XY is a tetra- 
methylene, pentamethylene, or 3 - oxapenta- 75 
methylene group, and wherein "alkyl," 
"alkoxy,'' and "alkoxycarbonyl" denote re- 
specdvely saturated hydrocarbon, ether, and 
ester groups containing from one to four 
carbon atoms: in a pharmaceutically accept- 80 
able carrier therefor. 

13. A pharmaceutical composition contain- 
ing a quaternary ammonium compound^ con- 
taining a cation of the formula: 

R.W.aH3.CM2,Nn?CY.CH3JL 85 

wherein R is a phenyl ring substituted in the 
meta or poia position with a halogen atom or 
an alkyl, alkoxy, hydroxy, formyl, acetyl, 
aDcoxycarbonyl, amino, acetamido, cyano, or 
nitro group, when L is a phenyl ring option- 90 
ally substituted in the o7'tho^ fneta^ or para 
position with a halogen atom or an alkyl, 
alkoxy, cyano, or nitro group, or when L is 
a thienyl or furyl group optionally substimted 
in the 5- position with a halogen atom or a 95 
nitro group; or R is a phenyl ring optionally 
substituted in the ortJio position with a halo- 
gen atom or an alkyl, alkoxy, hydroxy, formyl, 
acetyl, alkoxycarbonyl, amino» acetamido, 
cpnOi or nitro group, when L is a phenyl 100 
ring substituted in the meta or para position 
witii a halogen atom or an sSkyl, alkoxy, 
cyano, or nitro group; W is a straight satur- 
ated chain which contains 1 to 3 non-adjacent 
oxygen atoms and 0 to 16 carbon atoms; and 105 
X and Y are the same or different and each 
is an alkyl or allyl group, or XY is a tetra- 
methylene, pentamethylene, or 3 - oxapenta- 
methylene group; and wherein "alkyl," 
"alkoxy," and "alkoxycarbonyl" denote re- no 
spectively saturated hydrocarbon, ether, and 
ester groups containing from one to four 
carbon atoms; and a pharmaceutically accept- 
able carrier therefor. 

14. A quaternary ammonium compound 115 
containing a cation of the formula: 

R.W.CH2.CH2.NXY.CH0JL 

wherein R is a phenyl ring substituted in the 
meta or para position with a halogen atom 
or an alkyl, alkoxy, hydroxy, formyl, acetyl, 120 
alkoxycarbonyl, amino, acetamido, qrano, or 
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nitro group, when L is a phenyl ring option- 
ally substituted in the ortho, metaj or para 
position with a halogen atom or an alkyl, 
alkoxy, cyano, or nitro group, or when L is 

5 a thienyl or fiiryl group optionally substituted 
in the 5-position with a halogen atom or a 
nitro group; or R is a phenyl ring optionally 
substituted in the ortho position with a halo- 
gen atom or an alkyl, alkoxy, hydroxy^ formyl, 

10 acetyl, alkoxycarbonyl, amino^ acetamido, 
cyano, or nitro group, when L is a phenyl ring 
substituted in the meta or para position with 
a halogen atom or an alkyl, alkoxy, cyano, or 
nitro group; W is a straight saturated chain 

15 which contains 1 to 3 non-adjacent oxygen 
atoms and 0 to 16 carbon atoms; and X and 
Y are the same or different and are each an 
alkyl or allyl group, or XY is a tetra- 
methylene, pentamethylene, or 3 - oxapenta- 

20 methylene group; and wherein "alkyV* 
"alkoxy," and "alkoxycarbonyl" denote re- 
spectively saturated hydrocarbon, ether, and 
ester groups containing from one to four 
carbon atoms; other than compoimds con- 

25 taining an JV - 5 - p - chlorophenoxy - 3- 
oxapentyl - N - p - dilorobenzyi - N^N - di- 
methylammonium, N ^ p - t - butylpiienoxy- 
etfaoxyetiiyl - N - benzyl - NjN - dimethyl- 
ammonium, TsT - 5 - p - methylphenoxy - 3- 

^0 oxapentyl - N - benzyl - NJ^ - dimetiiyl- 
ammonium, N - benzyl - NJ^ - diethyl - JV- 
2 - »» - melhoxyphenoxyetiiylammDnium, or 
N - benzyl - - diethyl - N - 2 - m- 
butoxyphenoxyethylammoniinn cation. 

35 15. A quaternary ammonium compound 
containing a cation of the formula defined in 
claim 1 wherein the anion is so chosen as to 
give a salt which is sparingly soluble in water. 

16. A quartemary ammonium conapound 
40 containing a cation as defined in daim 14 

wherein R is a para-bromophenyl ring. 

17. A quaternary ammonium compound 
containing a cation as defined in daim 14 
wherein R is por^z-nitrophenyl ring. 

45 18. A quaternary ammonium compound 
containing a cation as defined in daim 14 
wherein R is a p^ira-chlorophenyl ring and 
W contains only one oxygen atom. 

19. A quaternary ammonium compoimd 
50 containing, the iST - 2 - p - bromophenoxy- 

ethyl - iST - 5 - chlorothenylpipendmium 
cation. 

20. A quaternary ammonium compound 
containing the N - 2 7 p - bromophenoxy- 

55 ethyl ^ N ' p ' chlorobenzyl Njfl - dimethyl- 
ammonium cation. 

21. A quaternary ammonium compound 
containing the iST - 2 - p - bromophenoxy- 
ethyl - AT - p - chlorobenzyl - pyrrolidinium 

60 cation. 

22. A quaternary ammonium compound 
containing the JST - p - bromobenzyl - 2? - 2- 
p. bromophenoxyethyl - - dimethyl- 
ammoniimi cation. 

65 23. A quaternary ammonium compound 



containing the AT - 2 - p - bromophenoxy- 
etiiyl " N - p - cyanobenzyl - N^N - dimethyl- 
ammonium cation. 

24. A quaternary ammonium compound 
containing the N - benzyl - - diethyl- 70 
AT - 2 - p - nitrophenpxyetbyl - ammonium 
cation. 

25. A quaternary ammonium compound 
containing the N - benzyl - N^N - dimethyl- 

- 5 - p - nitrophenoxypentyl - ammonium 75 
cation. 

26. A quaternary ammonium compoimd 
containing the AT - 5 - chlorothenyl - N - 3- 
p - nitrophenoxypropyl - pyrrolidinium cation. 

27. A quaternary ammonium compound 80 
containing the AT - p - chlorobenzyl - A?,Ar- 
diethyl - A?" - 2 - p - nitrophenoxyethyl- 
ammonium cation. 

28. A quaternary ammonium compound 
containing the AT - p - chlorobenzyl - A/,W- 85 
dimetiiyl - AT - 4 - p - nitrophenoxybutyl- 
ammonium cation. 

29. A quaternary anmionium compound 
cQntaining the A? - p - dilorobenzyi - 

diethyl - A? - 3 - p 7 nitrophenoxypropyl- 90 
ammonium cation. 

30. A quaternary ammonium compound 
containing the N - p - bromobenzyl - NJ^- 
dimethyl - N - 3 - p - nitrophenoxypropyl- 
ammonium cation. 95 

31. A quaternary ammonium compound 
containing the N - p - bromobenzyl -7^-3- 
p - nitrophenoxypropylpyrrolidiniimi cation. 

32. A quaternary ammonium compound 
containing tiie N - o - chlorobenzyl - AT - 2- 100 
p - chlorophenoxyethyl - NJ^ - dimethyl- 
ammonium cation.^ 

33. A quaternary ammonium compound 
containing th^ N - 0 - chlorobenzyl - A? - 2- 

p - chlorophenoxyethyl - piperidinium cation. 105 

34. A quaternary ammonium compoimd 
containing the N - benzyl - AT - 2 - p- 
chlorophenoxyethyl - N^N - diethylaxnmonium 
cation. 

35. A quaternary ammonium compound 110 
containing the N - benzyl - - 2 - p - dbloro- 
benzyloxyethyl - N,N - dimethylammonium 
cation. 

36. A quaternary ammonium compound 
containing the AT - p - dilorophenoxyethyl- 115 
AT - 5 - chlorothenyl - - diethyl- 
ammonium cation. 

37. A quaternary - ammonium compound 
containing the N ^ p ^ chlorobenzyl - AT - 2- 

p - chlorophenoxyethyl - - cKmethyl- 120 

ammonium cation. 

38. A quaternary ammonium compound 
containing the A^ - 2 - p - chlorobenzyloxy- 
etiiyi - ^ - p - cyanobenzyl - NJ^ - di- 
methylammonium cation. 125 

39. A quaternary ammonium compound 
containing the iV - 5 - chlorothenyl - N^N-* 
dimethyl - AT - 3 - p - nitrophenoxypropyl- 
anmioniinn cation. 

40. A quaternary axnmonium compound 130 
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containing the N - 5 - chlorothenyl - NJ^- 
dimethyl - AT - 4 - - nitrophenoxybutyl- 
ammonium cation. 

41. A quaternary ammonium compound 
5 containing the iST - p - bromobuizyl - NJt^- 

diethyl - ^ - 3 - p - nitrophenoxypropyl- 
ammonium cation. 

42. A quaternary ammonium compound 
containing the N ^ p ^ chlorobenzyl - 7? - 3- 

10 p - nitrophenoxypropylpyrrolidinium cation. 

43. A quaternary ammonium compound 
containing the iV - 3 - p - bromophenoxy- 
propyl - - p - chlorobenzyl - pyrrolidinium 
cation. 

15 44. A quaternary ammonium compoimd 
containing the N ~ p - nitroben^yl - ^ - 2- 
p - nitrophenoxyethylpyrrolidinium cation. 

45. A quaternary ammonium compound 
containing the N ^ p - chlorobenzyl - - 2- 

20 p - chlorophenoxyethyl - pyrrolidinium cation. 

46. A quaternary ammonium compound 



containing the iV - p - chlorobenzyl - NJ^I^ 
dimethyl - N - 3 - p - nitrophenoxypropyl- 
ammonium cation. 

47. A quaternary anmionium compound 25 
containing the NyN - dimethyl - ^ - p- 
iodobenzyl - N ~ 3 - p - nitrophenoxypropyl- 
ammonium cation. 

48. A method for the preparation of a 
quaternary anmionium compound containing a 30 
cation of the formula defined in daim 1 sub- 
stantially as hereinbefore described' \nth 
reference to any of the foregoing examples or 
any obvious chemical equivalent. 

49. A quaternary ammonium compound 35 
containing a cation of the formula defined in 
claim 1 when prepared by a method of pre- 
paration substantially as herein described or 
ascertained or any obvious chemical 
equivalent. 40 

R. F. HASLAM, 
Agent for the Applicants. 
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